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A YUE IR VEGEF [ CAC FHIZA (1 170 £94.43 )pg/ml MEIAZIH( 1 117 £71.92 ) pg/ml X} 41 H( 877. 6 £31. 67 )pg/ml,
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Possible mechanism and effect of VEGF on the canceration of ulcerative colitis

Wang Ke'?, Wang Yi’®, Liu Guijuns, Han Genchengz, Wang Renxi’, Xiao He’, Hou Chunmei’, Pen Hui’,
Shen Beifen®, Li Yan’, Chen Guojiang’( 1. Department of Immunology, School of Basic Medicine, Central South Univer-
sity, Changsha 410013, Hunan, China; 2. Immunology Laboratory, Institute of Basic Medical, Academy of Military
Medical Sciences, Beijing 100850, China; 3. Research Center of Molecular Biology, School of Basic Medicine, Inner
Mongolia Medical University, Hohhot 010059, Inner Mongolia, China )

[ Abstract ] Objective: To investigate the role and mechanism of vascular endothelial growth factor ( VEGF) signaling
in the development of ulcerative colitis ( UC )-related cancer. Methods: Colitis-associated colorectal cancer ( CAC ) model
was established in Balb/c mice. The proportion of myeloid-derived suppressor cells ( MDSCs ) in the peripheral blood,
spleen, bone marrow and tumor tissues of the model mice and lesions was examined by flow cytometry. Arginase-1 ( Arg-1)
mRNA and inducible nitric oxide synthase ( iNOS ) mRNA expressions in MDSCs were detected by qPCR. The VEGF

expression in the supernatants of colonic tissues was determined by ELISA. Sorafenib or neutralizing anti-VEGF antibody
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was used to block VEGF signaling and the proportion of MDSC in colonic lesions and the histopathology of CAC were de-
tected. Results: Murine CAC model was established successfully. 1 month and 3 months after the beginning of CAC were
verified as the early and late stages of CAC respectively, according to several parameters. The increased number of Gr-1 "
CD11b *MDSC was observed in the progression of CAC and was more significant in lesions: control ( 0.30 =0. 18 )% ,
early stage of CAC ( 1.32 £0.04 )% , late stage of CAC (3.08 £0.29 )% ( P <0.05 ). These MDSCs expressed a high
level of Arg-1 and iNOS ( P <0.05 ). But the levels of L-arginine in colonic lesions of CAC mice was much lower than
controls ( early stage of CAC [4.22 £0.17 ] wg/ml, late stage of CAC [2.95+1.08 ] wg/ml, control [4.41 £0.16 ]
pg/ml, P <0.05). Furthermore, VEGF expression in the lesions of CAC mice was elevated significantly ( early stage of
CAC[ 1170 £94.43 ] pg/ml, late stage of [ 1117 £71.92 ] pg/ml, control [ 877.6 +31.67 ] pg/ml, P <0.05). The
treatment of sorafenib or anti-VEGF dramatically reduced accumulation of MDSC in the lesions. Conclusion: VEGF plays
a pro-tumor role in CAC formation, which may be related with the induced accumulation of MDSC in colonic tissues.

[ Key words ] vascular endothelial cell growth factor; myeloid-derived suppressor cell; ulcerative colitis; colitis-

associated colorectal cancer; sorafenib
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= F R B S s 0 SR AL, SEER sSh i el IR S
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Fig. 1 Process of establishing a colitis-

associated colorectal cancer mice model
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Tab.1 Primer sequence
Gene Primer
GAPDH
Forward 5'-TCTTGGGCTACACTGAGGAC-3’
Reverse 5'-CATACCAGGAAATGAGCTTGA-3’
Arg-1
Forward 5'-CTCCAAGCCAAAGTCCTTAGAG-3’
Reverse 5'-AGGAGCTGTCATTAGGGACATC-3'
iNOS
Forward 5"-GTTCTCAGCCCAACAATACAAGA-3’
Reverse 5'-GTGGACGGGTCGATGTCAC-3’

1.8 SRCRARE AN D R Ao 25 35 EF
P L-H R BR 6 R

MLIEFNEES 7 15 95 1 Hh i LK 2002 FH v RO
A0 8 3% ( high performance liquid chromatography,
HPLC )M !, B 100 pl #E4<% 1.5 ml EP %5,
B 100 wl 20% =R L8R, FHENR S, FALKI
1.9 ELISA 4 ml s R 25 3% 7~ L& F VEGF #
Rk

BA A5 AL /N B 45 B 41 208 3% L ( X IR



+ 162 -

r [ R A AT 27,2013 2 4 H,2002)
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Ctrl Early stage of CAC Late satge of CAC

~en BRI

B2 /R CACHEEIMEST

Fig. 2 Establishment of colitis-associated

colorectal cancer model
A: Macroscopic image of colons in each group;
B: Histopathology image of colons in each
group( H-E staining, x 100 )
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Fig. 3 Proportion of MDSC in mice colons
at early stage and late stage of CAC
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Fig. 4 Proportions of MDSC in mice blood, spleen
and bone marrow at early stage and late stage of CAC

A: Blood; B: Spleen; C: Bone marrow
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Fig. 5 Relative expression levels of Arg-I mRNA
and iNOS mRNA in colonic tissue MDSC at early( A )
and late ( B ) stage of CAC
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Fig. 6 Effects of sorafenib treatment on CAC
formation, MDSC accumulation in colonic tissues
A': Macroscopic images of colon in each group;
B: Histopathology of colon in each group ( H-E, x 100 );
C: The proportion of MDSC in colonic tissues with or

without sorafenib treatment
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Fig. 7 Effects of anti-VEGF antibody treatment on
CAC formation and MDSC accumulation
A: The proportion of MDSC in colon tissues with or without
anti-VEGF treatment; B: Histopathology of colons
with or without anti-VEGF treatment ( H-E, x 100 )
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